TEN YEARS AGO Claude Bouchard et al.
onstrate that changes in muscle metabolism may explain changes in performance but not in V O 2max .
What are the implications of these results? As Vollaard et al. (8) state, standardizing training intensity to a certain percentage of V O 2max in training studies will yield large interindividual variation in performance and in metabolic responses. Therefore, V O 2max should not be considered a universal standardization parameter in aerobic exercise training research. More importantly, the individual variation in responses may have considerable ramifications to the use of exercise as a tool in health care. It is conceivable that general exercise advice, e.g., in the prevention of obesity, the metabolic syndrome, or Type 2 diabetes, does not yield the best possible results. For instance, the new 2008 Physical Activity Guidelines for Americans (7) recommend for adults up to 5 h a week of moderate intensity or 2 h 30 min a week of vigorous-intensity physical activity, or an equivalent combination of both. This and even a smaller amount of work will purportedly yield health benefits but individuality in exercise responses very possibly requires individually fitted training programs for the best possible results. Individual exercise procedures become even more important when exercise is used to treat diseases so that the patients would gain more with less effort. Perhaps it is time to start considering and studying the most practical methods how to determine individual exercise programs with best individual gain.
What are then the mechanisms and regulatory processes that participate and lead to the diversity in adaptations? Vollaard et al. (6) propose that calcium-mediated signaling could do the trick in aerobic performance, and HIF1␣ or VEGF signaling by promoting vascular remodeling might be central for improving oxygen related processes. Obviously this is a very complicated entirety that will be difficult to unravel only by exploiting human exercise studies. Such studies can provide only limited amounts of required tissue samples. One solution to avoid this problem is to develop a suitable experimental model. A project to create rat genetic models for the wide variation that exists for the adaptational component of aerobic capacity is presently going on at the University of Michigan (3). The idea is to produce rats with high response to training and rats with low response to training. Finally, the selectively bred strains are expected to develop contrasting phenotypes and gene networks that determine exercise responsiveness to training. If true, these animal models, in addition to human experiments, could be used to resolve the mechanistic basis for the gene by environment interaction for exercise training response.
